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Text :

RECORD OF DECI SI ON
DECLARATI ON OF THE SELECTED | NTERI M REMEDY

Site Nane and Location

Li ndane Source Area of Area 6, West Mnagenent Unit, Dover Air Force
Base, Kent County, Del aware.

St at enent of Basis and Purpose

This Record of Decision (ROD) presents the selected interimrenedial a
for Lindane Source Area, which was chosen in accordance with the requirenent
t he Conprehensive Environmental Response, Conpensation, and Liability Act of
(CERCLA), as anended by the Superfund Amendnents and Reaut horization Act of
1986 (SARA) and, to the extent practicable, the National G| and Hazardous
Subst ances Pol | uti on Contigency Plan (NCP), 40 CFR Part 300. This decision
prepared by the U S. Air Force, the | ead agency, as the owner/operator of th
is based on the Administrative Record for the Site. Support was provided by
Envi ronnental Protection Agency (EPA) Region |1l and the Del aware Depart nment
of Natural Resources and Environnent Control (DNREC)

The State of Delaware and the U. S. Environnmental Protection Agency con
with the selected interimrenmedy. The information supporting this interimr
action decision is contained in the information repository for the Admnistr
Record | ocated at the Dover Public Library, Dover, Del aware.

Assessnent of the Site

The Area 6 Renedial Investigation identified a Iindane plune in ground
that emanates fromthe Paint Washout Area (Site SS59). Soil and groundwater
i ndicate that the lindane source resides somewhere between two nonitoring we
points in this area. G oundwater concentrations of |indane increase fromO
to 27 ag/ L between these points. Although a Ri sk Assessnent was not specif
performed for groundwater in the Lindane Source Area, the contribution of |
to the overall Area 6 risk from exposure to groundwater under a hypothetica
conmerci al /i ndustrial |and use scenario was 2 x 10-5.

Actual or threatened rel eases of hazardous substances fromthis Site,

addressed by inplenenting the interimresponse action selected in this ROD
present a current or potential threat to public health, welfare, or the envi

Li ndance Source Area

Description of the Sel ected Interi m Renedy

The selected interimrenmedy consists of excavation and rempoval of the
contam nated soil source with offsite incineration treatnent. The soil sour
lindane will be further delineated during the Renmedi al Design. The |indane-



contam nated soil will be handled as a Ul29 |isted hazardous waste as define
t he Del aware Regul ati ons Governi ng Hazardous Waste.

Statutory Determninations

The selected interimremnmedi al action satisfies the renedial selection
requi renents of CERCLA and the NCP. The selected interimrenmedy provides th
best bal ance of trade-offs anpbng the nine criteria required to be eval uated
CERCLA. The selected interimaction provides protection of human health and
environnent, conplies with federal and state requirenents that are legally a
or relevant and appropriate to the action, and is cost effective. This inte
utilizes permanent solutions and alternative treatnment technol ogy to the max
extent practicable, and satisfies the statutory preference for renedies that
treatment that reduces toxicity, nobility, or volunme as a principal elenment.
Force understands that although this interimrenmedy nmay not achieve MCLs for
certain contam nants, this interimaction is only part of a total renedial a
Base that will be protective of the public health and wel fare and of the env
when conpl eted (CERLA 121d, 42 U.S.C. 9621.d).

CHARLES T. ROBERTSON, JR Date THOMAS C. VOLTAGG O Dat e
Li eut enant General, USAF Hazar dous WAst e Managenent

Air Mbility Comrand Di vi sion Director

Chai r per son, Environnental Envi ronnental Protection Agency
Protection Conmittee Regi on |1
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| NTRODUCTI ON

Dover Air Force Base (DAFB) recently conpleted a Focused Feasibility Stud



(FFS) conducted to address chlorinated sol vent and pesticide source area
contamination in Area 6 of Dover Air Force Base (DAFB), Delaware as an inter
response. The FFS was undertaken as part of the U S. Air Force's Installat
Restoration Program (I RP). The basis for the FFS was the Area 6 Renedi a
Investigation (RI) report dated July 1994, which characterized contani nation
eval uated potential risks to public health and the environment. The interim
performed as the first phase of Feasibility Studies to be conducted on sites
Managenment Unit, the nanagenent unit to which Area 6 bel ongs. The scope of
FFS was limited to the evaluation of alternatives for renmediation of primry
chl orinated sol vent and pesticide source areas orginating in the northern, u
portion of the Area 6 region of invesgation. The final remediation of sourc
i f necessary, and non-source area contam nation in Area 6 posing human heal t

environnental risks will be addressed in the final Base-wi de Feasibility Stu

This Record of Decision (ROD) addresses the |indane source area, which
one of the source areas evaluated in the FFS. This ROD summarizes the FFS,
describes the remedial alternatives that were evaluated, identifies the rene
alternative selected by DAFB, and explains the reasons for this selection.
Envi ronnental Protection Agency (EPA) and the State of Del aware concur with

interimremedy selected in this ROD

As an aid to the reader, a glossary of the technical terns used in th

provi ded at the end of the summy.

Li ndance Source Area

PUBLI C PARTI CI PATI ON

The Proposed Plan for this site was i ssued on June 16, 1995. The pub



comment period on the Plan was open through July 31, 1995. Docunents conpri

the Administrative Record for the site were available at the Dover Public L

SI TE BACKGROUND

DAFB is |l ocated in Kent County, Delaware, 3.5 mles southeast of the c
Dover (Figure 1) and is bounded to the southwest by the St. Jones River. DA
conprises approximately 4,000 acres of |and, including annexes, easenents, a

property (Figure 2). The surrounding area is primarily cropland and wetl and

DAFB began operation in Decenber 1941. Since then, various mlitary s
have operated out of DAFB. The present host organization is the 436th Airl
Its mission is to provide global airlift capability, including transport of

equi pnent, and relief supplies.

DAFB is the U. S. East Coast hone terminal for the C5 Galaxy aircraft.
Base al so serves as the joint services port nortuary, designed to accept cas
the event of war. The C-5 Galaxy, a cargo transport plane, is the largest a
the USAF, and DAFB is one of a fewnilitary bases at which hangars and runwa

desi gned to accommdat e these pl anes.

The portion of DAFB addressed in this RODis |ocated within Area 6 of
West Managenent Unit. The West Managenent Unit is one of four Managenent
Units into which the Base has been divided (Figure 3). Area 6 is the larges
associ ated areas identified in the West Managenent Unit. The Area 6 region
i nvestigation extends approximately 8,400 feet fromits northern nost point
har dstand and Building 723 to its southern nost point near the St. Jones Riv
(Figure 4). The area north of U S. Hi ghway 113 contains the industrialized
of the Area 6 region of investigation. The location addressed in this ROD f

this industrialized portion of Area 6.



Li ndance Source Area

<I MG SRC 0395210>

<I MG SRC 0395210A>

<I MG SRC 0395210B>

<I MG SRC 0395210C>

DAFB is relatively flat, with el evations ranging from approxi mtely 10
feet above nean sea level (MsSL). The ground surface is covered alnpst entir
bui | di ngs, concrete, and asphalt. Surface water runoff throughout the indus
portion of Area 6 is controlled by an extensive storm drai nage system The
drains direct nost runoff to either Pipe Elm Branch or the golf course tribu

St. Jones River.

The Col unbia Formation is the shall owest water-bearing unit and hol ds
wat er table aquifer. The Colunbia Formation typically consists of fine to c
grai ned sand with varying amunts of silt, clay, and gravel. Discontinuous
gravel, silt and clay are also comon. Generally, the upper portion of the
Formation is finer grained and contains nore silt and clay |enses than the d
portion. The water able is generally encountered at a depth of 10 to 12 fee
ground surface (bgs) in the northern portion of Area 6 and shallows to with
feet of the surface in the Base housing area near the St. Jones River. The
groundwat er el evation or potentionmetric surface of both the shall ow and deep

of the Colunbia Aquifer range from approximately 13.5 feet MSL in the northe



portion to less than 3 feet MSL near the St. Jones River. The thickness of

Col unmbia Formation in Area 6 ranges from 28 to 64 feet.

Unconformably underlying the Colunbia Formation is the upper unit of t
Cal vert Formation, which generally consists of gray to dark gray firm dense
clay, with thin lam nations of silt and fine sand. This upper silt and clay
in thickness from15 to 21 feet in the northern portion of Area 6. The hydr
conductivity of this unit range from6.83 x 10-3 to 1.53 x 19-3 ft/day (2.41
X 10-7 cm sec), which are three to five orders of magnitude |ower than the o
Col unmbi a Formation. These significantly |lower hydraulic conductivities form
to the vertical migration of constituents identified in the Col unbia Aquifer
Underlying this confining unit is the upper sand unit of the Calvert Formati
Frederica Aquifer. This aquifer averages 22 feet in thickness in the vicini

No constituents of concern were identified in the three Frederica nonitoring

Li ndance Source Area

installed in Area 6. Additionally, no production wells are installed the Fr

Aquifer in the vicinity of DAFB

Area 6 is defined by the association of chlorinated solvents in ground
forming a plume in the Colunbia Aquifer. The Area 6 Rl identified a |indane
groundwater plume (Figure 5) that emanates fromthe Paint Washout Area (Site
SS59). Lindane is a nonvolatile pesticide conpound. The |indane source is
to reside in the subsurface soils of the open storage yard in the Paint Wash
near well MA212S. Lindane concentrations in shallow groundwater are approx
three orders of nagnitude higher in this well than in the nearest upgradient

wel | .



SOURCE AREA CHARACTERI STI CS

The foll owi ng section describes the physical and chem cal characteri st

| i ndane source area, which is addressed in this Record of Decision

Soi | and groundwater data indicate that a |indane source area resides
Pai nt Washout Area (Site SS59), located in the eastern portion of the open s
yard near 5th Street. A nmap of the Paint Washout Area vicinity sumarizi ng
avail abl e lindane data in soil and groundwater is presented in Figure 6. As
the figure, the concentration of |indane in the groundwater between wells 21
212S increases fromO0.042 ag/L to 27 ag/ L between these point. Thus, the
groundwat er data indicates that the soil-based |indane source resides in the
wel | 212S. For cost estimating purposes only, the assunmed di mensions of the
source area are 20 feet by 20 feet by 1 foot thick, covered by 1 foot of so

remedi al design will define the exact dinensions of the |lindane source area.

SUMMARY OF SI TE RI SKS

The full Risk Assessnent (RA) for Area 6 can be found in the final Are
report dated July 1994. The purpose of the RAis to deternine whether expos
site-related contaninants could adversely affect human health and the enviro

The focus of the baseline RAis on the possible human health and environnent

Li ndance Source Area

<I MG SRC 0395210D>

<I MG SRC 0395210E>



effects that could occur under current or potential future use conditions in
that the contamination is not remediated. The risk is pressed as lifetine e
cancer risk (LECR) for carcinogens, and hazard quotient (HQ for noncarcinog
For exanple, an LECR of 1 x 10-6 represents one additional case of cancer in
mllion exposed popul ati on, whereas a hazard quoti ent above one presents a

of noncarcinogenic health effects in exposed popul ati ons.

The basel i ne RA focused on potential pathways by which mai ntenance and
construction workers woul d be exposed to contanminated materials in Area 6.
wor kers' exposure to groundwater and soil have been eval uated under a regula
mai nt enance scenario; a future construction scenario; and a hypothetical fut
groundwat er use from the Col unmbia Aqui fer under a comercial/industrial scen
Al t hough a specific Lindane Source Area RA has not been performed, the calcu
risk contribution fromthe hypothetical future exposure to |indane-contam na
groundwater in Area 6 was 2 x 10-5. |In addition to the overall Area 6 risk,
concentrations in the Lindane Source Area have been conpared to the risk-bas
screeni ng concentrations (RBSCs) devel oped for conmercial/industrial scenar

DAFB to identify if it presents a risk-based concern.

The future use of groundwater fromthe Col unbia Aquifer by Base personne
is quite unlikely and hypothetical. This hypothetical future groundwater us
that groundwater fromthe Colunbia Aquifer will be used for drinking and sho
pur poses by Base personnel under a commercial/industrial scenario. The RBSC
conpared with maxi mum detected concentration of |lindane in the Lindane Sourc
Area. The maxi mum detected |indane concentration of 27 ag/L in Lindane Sour

Area groundwater is higher than its RBSC of 0.22 ag/L.

The maxi mum concentration of |indane detected in soil was conpared to its

RBSC devel oped for exposure to soil under a conmercial/industrial scenario.



maxi mum det ected | i ndane concentration of 36 ag/kg is substantially lower th

RBSC of 2,200 &g/ kg.

Li ndance Source Area

The groundwat er and soil data suggest that there is a soil-based sou
i ndane, and the possibility exists for exposure of workers to hazadous subs
soil during excavation activities. Source areas identified during excavatio
wor ker protection in accordance with heath and safety protocols. All worker
perform ng excavation work at DAFB will be health and safety trained for wor

CERCLA si tes.

Based on the direction of groundwater flow, the Area 6 plunme extends
southerly direction towards the St. Jones River. There are no surface water
points within Area 6 between the Lindane Source Area and the river. Present
Area 6 plune is confined within the Base property, and has not reached the S

Ri ver.

Actual or threatened rel eases of hazardous substances fromthis Site,
addressed by the selected alternative or one of the other active nmeasures co

may present a current or potential threat to public health, welfare, or the

REMEDI AL ACTI ON OBJECTI VE

For the lindane source area, an action-specific interim RAO of renoving
soil source of lindane has been established, though no specific |indane conc
limts have been set. A lindane action level will be established during the
Design that will nmininmze further degradation of groundwater quality through

The action level will be determ ned through the use of an appropriate | eachi



and collection of site data. Renediation of the plunme itself is not address

ROD

The issues of final cleanup | evels and attai nnent of ARARs will|l be add
in the Final Basew de Record of Decision. The renedial action selected for

is only part of the renmedial action which will be selected in a Final Basew

SUMVARY OF ALTERNATI VES

Engi neeri ng technol ogi es applicable to renediating the contani nated ne

were screened according to their effectiveness and inplenentability. Only o

Li ndance Source Area

technol ogy was deternined to be applicable and it was devel oped into the act

remedi al alternatives. The two renedial alternatives evaluated are presente

O Alternative 1-No Action.

O Alternative 2-Ofsite Incineration of Lindane-Contani nated Soil

The two renedial alternatives that were evaluated in detail are desc
below. In addition, the capital, annual operation and nmai ntenance (O&\), an

present worth costs of both alternatives are provided.

Alternative 1

Li ndane
Source Area

Capital Cost $000
Annual O&M Cost $000
Present Worth $000

The no action alternative is evaluated in order to establish a baselin



conpari son agai nst other alternatives. Under this alternative, no efforts a
undertaken to renove the |indane-contam nated soil source of the |indane

groundwat er pl umne.

Alternative 2

Li ndane
Source Area

Capi tal Cost $140, 000
Annual O&M Cost $000
Present Worth $140, 000

Alternative 2 consists of excavation and renmpval of the |indane-contam

soil source with offsite incineration treatnent.

Li ndance Source Area

The soil source of |indane contam nation will be further delineated du
remedi al design. The lindane contaminated soil is interpreted as a Ul29 Ilis
hazar dous waste under the inplenmenting regulations of the Resource Conservat

and Recovery Act (RCRA), and as such is subject to | and di sposal restriction

Therefore, lindane-contani nated soil exceeding action levels will be excavat
sent to an offsite RCRA-permitted facility for incineration and disposal. T
treatnment method will reduce residual |indane concentrations in the treated

bel ow the treatnent |level required for disposal of the soil

The action-specific RAO of renoving the soil-based source of |indane w

achieved within one year. The present worth cost of this alternative is $14

EVALUATI ON OF ALTERNATI VES



The selected alternative for renediating the contam nation in the Lindane
Source Area is Alternative 2. Based on current information, this alternativ
the best bal ance of trade-offs anong the alternatives with respect to the n
that are required to be eval uated under CERCLA. This section profiles the
performance of the selected alternative against the nine criteria and expla

conpares to the other alternative under consideration.

Overall Protection of Human Heal th and the Environnment

The overall protectiveness criterion is a conposite of other evaluatio
especially short-termeffectiveness, |long-termeffectiveness, and conpliance
ARARS. Alternative 1 (no action) is not considered effective because the s
of lindane contam nation will remain in place. Alternative 2 (lindane renov

nmeet the RAO and is considered effective.

Conpl i ance Wth ARARs

There are no ARAR consi derations associated with Alternative 1 (no act
Alternative 2 (lindane renoval) consist of the excavation and renmpval of the
based source of lindane. This soil will be nanaged as U129 |isted hazardous

The excavation, handling, transportation, treatnment, and ultinmte disposal a

Li ndance Source Area

this soil will conply with RCRA requirenents. The Del aware regul ations

i mpl ementing RCRA in the state are the Del aware Regul ati ons Governi ng Hazard
Waste (DRCGHW . Lindane is |isted as a hazardous waste under DRGHW 261. 33
The storage of hazardous waste in piles is addressed under DRGHW 264. The
transportati on of hazardous waste is addressed under DRGHW Part 263. Fi nal

di sposal restrictions are addressed under DRGHW Part 268.



Long- Term Ef f ecti veness and Permanence

The long-term effectiveness and pernmanence criterion primarily conside
magni tude of residual risk that would remain after the inplenmentation of an
alternative, and the adequacy and reliability of the controls instituted. U
Alternative 1 (no action), the |indane-contam nated soil source will be |eft

Hence, the long-term protectiveness of this alternative cannot be denonstrat

Alternative 2 (lindane renoval) provides for the renoval and treatnent
i ndane-contam nated soil source material. This represents a pernmanent rene

will halt further |eaching of l|indane into groundwater

Reduction of Toxicity, Mbility, and Vol une

No reduction of toxicity, nobility, or volume will be achieved fromth
i mpl ementation of Alternative 1. Alternative 2 consists of the renoval and
i ncineration of the |lindane-contam nated woil, which will reduce the toxicit
treated soil. In addition, it will reduce the source of |indane contani nat

| each into groundwater.

Short-Term Ef fecti veness

Alternative 1 (no action) includes no renedial actions. Therefore, th
be no short-terminpacts on community or worker health or the environnent fr
construction activities. However, Alternative 1 will not elimnate the soi

of |indane.

Alternative 2 will result in the rapid removal of the soil-based sourc

I i ndane. The exposure by construction workers to |indane-contani nated soi



Li ndance Source Area

will be minimzed through the use of appropriate protective clothing and equ

No inpacts to the comunity are anti ci pated.

| mpl ementability

Three main factors are considered under this criterion: technical feasib
adm nistrative feasibility, and availability of services and materials. Bot
are adm nistratively feasible and the required services and materials are re
avail able. Hence, the conparison will focus on the technical feasibility of

alternatives.

Alternative 1 (no action) have no technical feasibility considerations
technical feasibility considerations associated with Alternative 2 (lindane
mnimal. The qualified excavati on and transportation contractors required t
the work are readily available. In addition, there is anple offsite inciner

available to performthe required thermal destruction.

Cost

No direct costs are associated with the inplenmentation of Alternative 1 (
action). The capital costs of Alternative 2 (lindane renoval) is $140, 000.

no O&M costs associated with either alternative.

State Acceptance

The State of Delaware concurs with the selected interimrenedy for t

source area.

Community Acceptance



No public comments were received on the proposed interimrenedy.

CONCLUSI ON

Based on the evaluation of the alternatives using the nine criteria, A
2 (lindane renmoval) is preferred. Alternative 2 is protective of human hea
environnent, conplies with all ARARs, and represents a permanent renedy that

protect groundwater quality.

Li ndance Source Area

The selected alternative utilizes permanent solutions and alternative

technol ogi es to the maxi num extent practicable. This interimaction will no

negatively inpact the ability to inplenent a final action if required. The

will be selected in the final Base-w de ROD

Actual or threatened rel eases of hazardous substances fromthis Site, if
addressed by the selected alternative, my present a current or potential th

pubilic health, welfare, or the environnment.

Li ndance Source Area

GLOSSARY AND ACRONYMS

Aqui fer - A geologic formation capable of yielding water to wells and spring

ARARs - Applicable or Relevant and Appropriate Requirenents. Criteria set f
by federal and state statute and regul ations that nust be considered in t

eval uation of renedial alternatives.

Capital Cost - Cost incurred for the construction and startup of a facility.



CERCLA - Conprehensive Environnental Response, Conpensation, and Liability

Act. Federal |aw creating the Superfund program

DAFB - Dover Air Force Base.

EPA - Environnental Protection Agency.

FS - Feasibility Study.

FFS - Focused Feasibility Study.

Groundwat er - Subsurface water residing in a zone of saturation.

HQ - Hazard Quotient. An indicator of the noncarcinogenic health risk assoc

with exposure to a chem cal

Incineration - The process of burning a material so that only ashes renmin.

Leach - The solubilization and transport of constituents in soil through the

of surface water to groundwater

LECR - Lifetinme Excess Cancer Risk. The probability of the carcinogenic hea

associated with exposure to chem cals of concern.

&M Cost - Annual cost incurred for operation and nmai ntenance of a facility.

Plume - A recogni zable distribution of constituents in groundwater.

Potentiometric Surface - An imaginary surface that represents the static hea

groundwater and is defined by the level to which water will rise.

Li ndance Source Area



GLOSSARY (cont' d)

RAO - Renedi al Action Cbjective. Cleanup goal established for the renedi at

RBSC - Ri sk-Based Screening Concentration. A chem cal-specific concentratio
to prelimnarily assess whether exposure to the chemical poses a poten

health risk

RCRA - Resource Conservation and Recovery Act.

ROD - Record of Decision. A legal docunent issued by the |ead governnenta

agency selecting the remedy to be inplenented at a CERCLA site.

Li ndance Source Area



